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fc£^fc< £fc2i|i^J:©E;fi£7ti?i (IV^Hi) V>ffiMZ:m-?Z>>f- hSIt 
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^##;^^IlI^S:flliS-rSMOSFET (Metal Oxide Simeconductor Field Effect 
Transistor) <Z>«||lHtlC#VV MOSFET©^- h$e^K«^m'fb$tlSMlfiItC$> 

^Ttt^y;!/^- h (dual gate) ffitt&tf£gm3tl&4gftK:&&. f^xT 
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— K (elevated source drainX praised source drain) IB^Uft 
m?ZZHt>mmT*&Z> 0 iK-r';KiiM{t #^SiS«^®SPtC^ 
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(1) TZLTJVtf- bmmffi&<DMm\Z <fc yn^<v*/l/M0SFET, ^ * ;i/M0SFET 

ic-r ;*>&a£*i<&f mm) tff-hmmm (f-hmitm) *c«au 3 

©F}^y-hi|fi»K*©B©lfc«=feffi3iS^:TL*^©T, ^-r-««^e>«« ( 

^li^l<3D«fc^^B©^^Sft$:e&«LTL*e)o _«K:F##:ftL&<T h«6 
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—2k n^-YJjWl/MOSFETtCfc^TM:. EPSlJCiS^Ste© V - K U>f 
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(2) rcD<t-pc ¥m&$kmmm(Dm^mmm&zi&Tz< j &Tvi£o<DT. mo 
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u-9->r KW§&7gf&-r&Misnc&»K 3©t/u-9--r kwsk^- sma©Ge^© 
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(5) K«**3efc33v*T, xi//<-f«y F***©B<z>8H£.»a! 
[0 0 12] 

£&v>©t% mosfet©*^ ^/^^^m^^o^-fb^iS^^jBE^jb^^-e^ 
& v» a v> 5 o t=.o 

[0 0 13] 

3*5^ £#T*££$Mitff- (MISFET:Metal Insulat 

or Semiconductor Field Effect Transistor) $r-H;ifc^#flc^ft®g&$:|ig^ 
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T?^*^*ftJII*ia»S:ll«-rSii:-e*«. #tC##gtJ3<Z>f&5(Z>Bim*> misf 
ETGD^f — h if >f K«*©««iElt€:*^S*Sii:JCJ:y, MISF 

[0 0 14] 

Kl/>f>«« ©S/tU-ftSHy, MISFET©tt*Wft&|£jS'**<5£fcK: 

**w©iS8©a»tt, «7©Htt=fe3a*uoo, ii/K-f>yFii©fii 
mm -r & z. n # t* ^ * mm ejb& & m.m -r « r t -e* * . 
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T> MISFET©^- b«H<Z)>!f- NfBill©! 1 < ilt) 

1 EH«7C*K:ttSi, £ 2 BS»7B*K:ttGeX«C3B«||Mfi9K:ftfl| 

2l»ttc^fc< fc%o.iJKJttc«5fe3*i<&. 4*- htiof if 

«fc©H(ci±* 1 ««©J£3 J: *J t>»V^JSM;U£lnmj^TCDJBIJP<Z)ffl 1 M5t 
^©Mi"^*5t>Ge^||@e9tC^*tl^VNSiM3Z.ttm2Eg^^©M-r^t3*»Si^ 
Hge^lC-g-* ft& V*GeJf##£ U T % <fc Vn 0 

P^*;i/MISFET(Z)>f- h*«JCtt*l»&fc< fcfeBtf^SiftS. n^-y*;i/MISFET 

^ <Z> <fc 5 iCfitffc $ tlS ^«#IK9tiail(C tt, P^ 1 -V * /I/MISFET<D»^ 

>^-h«^(Z>y- hJft»«E«tC«2lzgiS5tt*^**GeXa:C*«**4x*<Z>T, P§? 
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isfet©^, ^- hmm&tf- hmmmmizm 2 Eg^Tc^T-fesGex^c*^^ 

£ B&Jhi- 5 ri:^T'f, * ;i/MISFET(D@HB«J± ££j£ffc ^iirSril^T?^ 

rJ t ^2E3^^$:-g-tfl^— ^f- h«^CO^M"ep^^^;i/MISFET, -v *;i/MISF 
ET©*n*n©Mli«EE&H«rK:3c3E'ffcS-e:Sri:*«-e^«. ^©^, MISFET 

[0 0 16] 

Zl©^^©m2C0#^l±, mi©#^©^^«tmS&lC^3V>T, MISFET©^ 

MISFET©;* -f y^>^»f^a«©«j*ftMtJfK:te*««JBEfl:S:|g3Si-*ii: 
[0 0 17] 

H§©4*- hi»«JR«(Z>«l1tB«^M(Z>M«i«^«:< MMjtm%.Tf%Z2 
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z<D&oizMmzn&¥m{bMmmmzi3^Tiz. misfet©^- Miot 2 

[0 0 18] 

( 1 ) mmngktzz'ptz < n 1 ia»67C3R2fetf« 2 mmjmw- hmmmm 

[0 0 19] 

(1) S^(Z)M^S^>5i< E3^TC^S:tJtm2Egi^5t^-e>f- h^mM 

tc^«s*ifc* immt. mi wmftrnxv- bmmmi)^mm^tixmm,^n 
fci2iiii:m5> mirvmimmM&msFEKDmitf-hmm* %.vm 

1 ^ * £ «M*f^«M©8l 2 ^ * ;i/*rBM©MiSFET©f£ 2^-M 

(2) «i^-h*«tc«i#«a^«i»&«Au m2#-hmmizm2mm 
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. §g^Xfflfc&^£-fr££#)lCt| 1 ^ *;bagSM<Z>MISFETlC;J3^T y-*« 

•T szDgJifl 2 ^ -v ^ ;i/^«M<z>misfetic fe^tv- xiM^ K i/>f 

[0 0 2 0] 

z<D$&m<Df$6<D&m*. ^mibmmmmz&^T. mimmmv^mifrmm 
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y V if << F«® ttGeX teC#H?C l& tC-g- £ *l & V ^oS i y Jf X i S i y Jg T* & £ 3 
t*W*bVA„ *B*fMMISFET©#-&, P^^^;i/MISFET(D±«@_hlC^$tlS 

ZL<D£o izmm £ tl5^M«E8S £ £ V* T tt, X fcf # * */ V ^^filt* 
fl&tttRffi^Sitt»lClt'<Tlff<«sy, x^-fyFiW^r^'JTiS Ofc- 

WJc^injEfev^ifc-es/u-y-^ K««<z>«*tft&*^a**ii:««-es, misfet 
tot, ^mi^Mmmm^m^m^mm<D'mm^mmci&mmmMt^mm^^ 

[0 0 2 1] 

(l) *«#ai«^iB*K:^#flc1lg«&^«'r*xS. 
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2 mm n * m -r z> ^ tr z * is -v jvj&mm & i&&t* & x^ D 

(3) xtf^^S/-v;i/^M(Z)^2M^cZ)^^< £*>-3P£^y-*>f KffcLTS/ 
[0 0 2 2] 

(3) x - f y KlitDi 2 1^0^)5: < i: 5: S/ 'J t >f KflsUTS/U 
[0 0 2 3] 

z.a>mm<Dm9<Dmmit. ¥m{*mmmmK&^x* tf-bmm&f-bmm 

c5 4xfcMISFETi: % MISFET©V-^«SXtt K W >«HT&£3kS*S_htf>S§ 1 M 
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So 

[0 0 2 4] 

fcf 2l^i:^ft5, MISFET©^- MISFET©V-^««3tliKl/>f> 

Ms^ii^i:, ±«a^e>«ras*iT^i H«7c*-e^3tifc^2« 

(2) h««(0»2««©^3Q;< fc%-9S&2/U*>r K-ffcl/Ti&l 

[0 0 2 5] 

[0 0 2 6] 
<* 1 <DmM®fcM) 
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[0 0 2 7] 

+BffiMMISFET©n^ * * ;i/MI SFETQ n tt, 2 I'M H£H£*l £M 

^f^tC33VNTpM^ai;i/M^l P©£|gJC«MR3;ri*. Z:<Z>n^*;i/MISFETQ n 

tlS^*f©i«@ 5 &ffix.2> 0 
[0 0 2 8] 

*^«l««2ti, *H*©^»K:fev%r, *»HfcK:#38&STi (s 
hallow Trench Isolation) TfJgjftSn*. ^fc*)^ 2 14, ^ 

^iftanfcifiiR (ix.il sio 2 R) -e^stis. fcfc, *^«««2 

FSfciisR (LOCOS: Local Oxidation of Silicon) TT^bT J: V> 

o 

[0 0 2 9] 

MS (A) ttn^^*^MISFETQn©^<Bas|iaSWriB=l»3iHT?»«- n^*;i/ 
MISFETQ n <D*f— MftM!3 Kltt«it«5n«©tt^^ritS4ifcSi0 2 «|^ftfflS 
y-h«*JR3tt, <£St*L/ 5 bSi0 2 RK:ttR3eatl > r. SAlR-**-*^^ 

[0 0 3 0] 

^4 gte, saatfMfcs^&^fc 2a3H©izsa67B*T?^«a*ifeifi«^»«. 
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it i nM<DmMrtmT*&z>siT*mmt$ftt=.ffi®T'2bz>o ^mm^mmizm^mm 

ISFETQ n <D*f— h«@4 N tC t±nM^M4W K- tT> ^£ ft£„ nM^M^lCliA 
[0 0 3 1] 

gl IC^-f <fc-MC, n^-Y^;i/M ISFETQ n tt:n? x^:/^-/ FV-^ • KM 

mm 7 uts afiE-^-e^rit 

[0 0 3 2] 

Zl<Z)J:e)^C^mStl-5n^Y^;^MISFETQn^C^3V^Ttt, {B^Sfn/f fc & H £ £: #> 
tC, ff- h 4 N \Z 1/ V KWS 8 G 5 IZ %/ V ^rA KM 8 M# 

^*l^*l«ilCtfJtCg^£*l£,, */W<< K«^8 Gte, (A) fC^ 

-r<k^lC. ff- hH14 N0^2li4 nJt&C^J& i/'Jt>fKii8G 
tt. ^- Mi4 N©^2I^4 n<Z>*/y-fr>f Ktt. #*HK:fcJ:£«K5 JtCDS/U 
*>f K«^8M£^-§g^X@T*^;bn&^y -9--f KffclCj; *J JE£jft3iU II 2f 
*Hc4 n©^&< 3P#£t/y-9->f Kffc-TS r £tC <t »JM§*l6„ #HJ6tf> 

118 GlCttfi6CTiSi y m^|gM^C^M"e^S 0 S/U*>f K««8Mli, 01 

k«h§ 8 Mi*. y -tf->r Ktt« 8 g £m*mtzi*m-m&^fer~m-mmmizM 

l&Zn&OT*. isWA Kli8 G t:mmzCoSi y mT*Mf&t*fr2> B 
[0 0 3 3] 

^Sli^MISFEKOp^-V^^MISFETQ p fcfc. E 1 2 IZ^ir J: ■) IC, 
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mzn&o z:©p^-v*;i/misfetq pit^^^jvm-^mmn LTmmzn&nmy 

[0 0 3 4] 
[0 0 3 5] 

0 3 (B) l±P^^*;i/MISFETQ pCO#$H^^»TlS«3tH-e&^. P^^^A 
MISFETQ p <DSf— hiil3 tt, *;i/MISFETQ n <D>f- hMMS £ 1^—53 

[0 0 3 6] 

n^-v*;i/MISFETQ nO^f— hfM4 N £ l^lCp^ -V 3WI/MISFETQ p <Dff— h 

jjs&^ tfK-fcT^StiS. p§? K: fc*B#|&a ft fcttM t? £ S . 
[0 0 3 7] 

S 1 IC^f J: 3 IC, p^-V^;i/MISFETQ p ttX^Xf>T9 KV-X • FV-f 

6Htft^ &&&&& © n tcae® $ ti&&*m%9mm<DpM¥m<b 

*i#«*6Hiiy- h«H4 Pfttf*©«SClS«S*ifcy- h 

[0 0 3 8] 

ZK3D<fce>lC«|^$tlSp^^*;VMISFETQ p iCfeV^Ttt. *;i,MISFETQ n 
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it. Hl&tfH3 (A) iZijkt&oK, ff- h««4 P©^2I^4 pJllC^ 

ft) -rszifcici:»j^jEatatis. ^>jt>f kiismh hi jc^tj^k:, x- 

M 6 ©il^^il©^ffrf« 6 H JiJC^S *U 6 H© 5/ U * 

«8MttV*t^ft%CoSi^R"Z?JgJ*S*l«. 
[0 0 3 9] 

@4li^- h«i4 N, 4 P©-€-4l-rtl©*lB (ifU-9--f Kftitf©^!®) 
©$g£ (yctm) £SiGej|flj£j£i;<DB8^$:^-rH-e&5o *mM<D]&MlZlS ^T, 
^-Mi4N, 4 PttV^-rn%0.15ittm©B|J?T?^S*l*. $l|^4g© 
J¥.Stt0.05Am{CfK.£Sjru »1««4 g©Si©ffi|«jfctt0.84K:, Ge<Z>jfij*JfcH: 

S D ^2li4n, 4 pO-^-n-f^KOffS (40.10* mKlK^Stl. »2f*4n 
, 4 p©-eti-?*i©Si<Z>jtiJERItO:1.0K:Kjesti*. 
[0 0 4 0] 

H5&n^*;i/MISFETQ Ti<Dtf— h«*S4 N©^® (i^U if^T Kftiu©^® 
) (Am) £SiGeMj&ifchAsa^£©W#£^0T*&£o MB 5 tC 

tt-tnm*n*9 ( K^"— ) £LT©As$g,g#*f>te. ±*« 5 CDK^Mfl!©^ 

4 N&CK-fcT>^Lfc^lC, ill 5 0ffiM7--;i/Slf ^ fc^CAsigj)- 
^T'feS. H*, ^*»*mfi©?^«»C«SSiGe-e^Snfc^l««4 

- h musics v^Ttt, As©jfcffc»&#»v*fc«>tc, h*«*BHH*»e> K-tr 

a£«©Asjia!«tfiTLTb*^. J:^ fcAs»ft©teTW:^- h /1>f T *ftr#n 
ftS-erfcy, M0SFET©»fls»«&ffiT3-&TL*3. 
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[0 0 4 1 ] 

Ge©^it<D±#{C#e)As©i£tS:#iS[©mitIlCBSbTtt. M;UiA.Nylandst 
ed,S.Yu.Shiryaev,P.Gaiduk,and V.S.Tishkov.Nucl. Instru.Method.B120 161-16 
4(1996) IC^^^*ITV>S= H5 jC^-rAs|i£g^«SittJi:Si 0 g6 Ge 0 16 

tf»i:"e©As<i^tSrS:l^Ufc#^S:^-ro tot, 4*- M14 NtCfcV^T, 

M^4 g©Ge(Z)^Jttt^lCAs©^ifc#ffc^ll5^SfcfeC0.1J^_hlC^$n 
[0 0 4 2] 

K«@8 GtfJBjSSjftTisy, f2l^4 ntt04^:tF0 5^-r e |:e)lC^^< 

«§Ht^-e^T*5tl, t/W4 KM8GjCl±StrL'(iSS:itinbTL*e)Ge (XtiC) # 
|gMimc-g-;§:;tlfcV^ MA«40nm©|g^©CoSi 2 j^-ei/U^>f Ktt8Gl:M 

lnm<DM^(DCo{C^L/T3.63nin©|^ff©Si^S^:b, 3.49nm©MJ?CDC 
oSi 2 jg#£j££*l5<Z)T, 41.6nm©jgJ?CDSi#&>^{C&5„ ^^©T^IC^S 
h®H4 N&C£VNT&. 5/yiM F-fblCj:USi^m^StlS41.6nmJ^_h(Z)M 
^S:^"rS^2fI^4 n^ll^4 g_tlC7£j&£*l£. Z.Wang, Y.L.C 

hen.H.Ying.R.J.Nemanich, and D.E.Sayers,Mat.Res.Soc.Symp.Proc.Vol.320,39 
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xmrnifM < & £ 3 t tlT V* £ . 

[0 0 4 3] 

® 6&p^*;i/MISFETQ p(D>f- h«l4 P©^® (ifUif^f Rfcirf©^® 
) -fr*><D%gZ Urn) ^SiGeM^Jt^Bti^^^W^^^t-a-efeS., 

mmftftX'&Z* 0*, ^«Sl±*llifeG)^ffilC^^SiGeT*^$tlfe^l^4 

Si>f- S«§lCfcV^T«:, B«^S^As©J£^^lCJt^T^<, K 
-If >y$tlfcBF 2 ©F^- h$B^mtfJT©B(7)J£i!c&^bTL*e)fci5?)tC> 

4*- bm^icK-tr>^$tifcBA^^*;i/^M^tcMnTb*c>o ^©<fc^ 

[0 044] 

^JUC^fLT. #^^©^StC^£p^*;i/MISFETQ plCfcV>T«:, 4*- h 
®H4 P©4*- K$fe^3 3£^lCSiGeT*^L^1^4 g £g2^LT;J3 U . 
Ge©^S0T*^- h^m33£^©B<Z)&^SS:^Si±-5^i:^T^^(DT% 

h«e^3©^^^^) fctf&V^. Si Q g6 Ge 0 16 tfJlC^3^SB(DjKfC 

^jc/hs<^s©-e, b<z)^- h$fe^3cfi^\©tfe«S:*$:^$-ti:, 

±# jCfl* 3 B<Dmm.&m<Dffi'PlZ IltH #U*- fc£P. Kuo , J. L. Hoyt ,and J. F. G ibb 
ons,Appl.Phys.Lett.66 580-582(1995) ICM^ <o*lT V\5„ ® 6 IC^-TB^ 

m&m*Sli$ £Si Q86 Ge 016 # £X* (Dm ffi&WL* It Vfcm&ZB-to iot, 
?- h«^4 PlCfcV^ filtl^4 gteSi>f- h £38^ £B«*l 

£l»it^SJ?;*T*^&3*i£i&M#&*J, *H]66^®JC^V%T^1M^4 g© 
J?3«4>fc< £=fo2nmJ£U:lCiB5££*l, fH^4 g ©Ge©Ml&JtteO. lJgJLLlC^ 
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[0 0 4 5] 

fffi£C!)ii^*;i/MISFETQ n<D¥— h^^4 Nfc^lC, ff— h^S4 P V>% 
2fig(4 plC&01 Jk&mZ (B) iZTjk-? &5lZi/V-V->( K«@8 G^J*S*l 

*k i/ U K-fttt® 2««4 p ©ISHftT*?? 2/ U -iT-f KJB 8 GCttfiJi 
Ttt. S/y-iM KftKiJ:*;si^?B*S*iS4l.6iMJBil_fc©Kj?«:^'r*«2l!H«4 
[004 6 ] 

m 1 JCaVT <fce>lC n^**/l/MISFETQn©£«tt5K:tt, '>'Jt>f K*i8 
M, n > # ? h ^ 1 2©-£ft-eri&^ftLTffilltl 5# 

m^tWJcSSttstis. bikk:, p^-v*;i/Misfetq p<z>£iM6ictt, 2/y-9->f 

[0 0 4 7] 

3 > # ? h ^9 ^^SIS 12(t ^ * ;i/MISFETQ n , -V . * ;i/MISFETQ p © 

;i/M I SFET Qn, ^ * )VH I SFET Q p © -6*1 iC V \ T #«Jf tC $ *i 

2fct, Ti«l 2 A&tf rcDTiigll 2 AJtlC^Jf LfcWlg 1 2B©SMt«S 
*lSo JMSfftBR 1 0 tt«*.tfSi 3 N 4 R 1 0 A&tfBPSGR 1 0 BffiS^ItM 

[0 0 4 8] 

(Dmmmmmi s\z^^nr=.mm^i 4 sraSL-aeiiu 5t3>^^b^^ 

Ml 2 fc©KI#tftlKS*l<& 0 SEIS 1 5te. n^*;i,MISFETQn, p^-V*;i/MI 

sfetq p <D*n?ftiz&^Tm—mmmizmm2frm-mm&ttmx*m&.2 tis 
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i 3 a^teosm i 3 B&m&m-ei&mznz* 

[0 0 4 9] 

■V*;i/MISFETQ n(Dtf- h«@4 N. -V *7l/MISFETQ p Mf4 P© 

[0 0 5 0] 

[0 0 5 1] 

CD ^-r, mti&sifrbtk&G*mmmm<Dm¥mi*miRizmm'r&. * 

It, n^-v *;i/MISFETQ n (D^J&MigeKlfc V>T¥^#*« 1 <Z>±®§fllCpM? si 
P&7£f&U P^*;i/MISFETQ p©^&M^lC&^T^#ft*«l 0) 

[0 0 5 2] 

(2) MSFEYmz&tim^Mj&Mmmiz&^T^mftm&i izmzmmv. z.<d 

0 * b < liM^tt x ^ ^ > ^ ^ l^ffi*^^^^l«licx^^>y$:^f 

)VtfVyZ/y? (CMP) &^IC J: *)Si0 2 m<D&mzte¥mik#mtfl£21?lZ> o 
[0 0 5 3] 

^^-il^2ttn^-Y^;i/MISFETQn, p^ -V *;i/MISFETQ p 
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[0 0 5 4] 

(3) S7C^f &olZ, n^^^;i/MISFETQ n, p^ *;i/MISFETQ p <D*tl? 

mmo&mizis^Ttf- bmmmsizizmim^mn^T-^mftmm i nt®£fln 

[0 0 5 5] 

(4) m8K7&-*£?iz. tf-bmmm3±it&ts¥m&mfai3-mz'f-bm 

> (Si 2 H 6 ) jtfXiltfjWy (GeH 4 ) V-*#Xi:i-SCVD8c 

M^4 g, Si^?>«:S^2^4 nKJD^tl^n^^-rS^- h«IM!4 0 £ 
[0 0 5 6] 

0.16<7)Si 0 g6 Ge 0 16 t«t5 3i:5!)*t»§, f HI54 g 0)^2 &0.05 ,ti mlCfc 
So *2««4mt±, glC§|#^#M^lC^$tl. Si 2 H 6 ?ffX© 

£Osccm, ^^im : &28^|StC^tl^tl^fifi-rSo 3©^#T{C33 V%T, ^ 2 ffi 
i£4 mttGe©^Jt^OTSi©«B^it^l.O'r^t)^^M69{CGe$:^^^v>Si$:^ 
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BlCfc^Tfci:, GeH 4 55fX©8g*^lsccm^e>^lCOsccm{C^t$itTVN§(7)-e. 
\ZWP-*Z>* 121^4 mlCfcVNTtt, ^<fct.^'J^Kft (salicide) IC 

[0 0 5 7] 

VD^T^^^^Zlil^^^So SblC ^l^c4 gttMBE (Molecular Beam Ep 
itaxy) m-vmi%*Z>Z-t.%T*g2> 0 
[0 0 5 8] 

(5) 09tC^<fc5lC, 4*- OtCA#->n>y&fTVV 
^#;i/MISFETQn, p^ *;VMISFETQ p (D^tft? tl<D1&ffi.Mmztf- h«@4 

X J i>mi* t <&mzfoVxftMiz®;fe-znz> 0 /n°^->->^i±> 7*b'jy^7 

[0 0 5 9] 

(6) 01 0tC^-TJ:e>{C, ^- h«M4(D^ffi5:Se)fe^4 A5:^t5„ 

mmm* Aizitm^imm^mxmm^nr^s^m^cwmxmm^nr^s^m 

[0 0 6 0] 

(7) #clC, jc**^^ • Kl/>f>ynt^l:^t5. £1% 0 
1 HZm~f£olZ^ n5 L ^*;^MISFETQn©^M^^C^3V^Ty-xmfiiS.t) ^ K 

2&tfp^**;i/MisFETQ p<Dm&,ffi.m*m?'?x9 2 o st^taAv^^ 
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-4tiz&mtetetfmmznz> a Asic^bT^^&A&cfctts&Ax*;^* 

&10~50keV. F-XSttl0 14 ~10 15 atoms/cm 2 {Cig£-r&r Htf—fflt&l'V2bZ>tf 
. *H^©^ffilC^V>TAsCDaA3:^;i/^r*ttl5keV > F-X*ttl0 14 atoms/cm 2 

[00 6 1] 

(8) SI 2lC^-r<fce>lC, P^-Y*;i/MISFETQ p ©^J&M^cKfcV^T V - X« 

^HWU&tfn^^MISFETQ nCD^M^SrS^^^^ 2 1 
A7X^i:bT^U -f^->^A^{cj: ynM^ai;i/M^l NOMgpjCpM^ 
F-e>^*tS^tti; y^StiS. 2 1 tcttv** 2 0 nmm 

&>f >r >&a## < -t z> r t ^ ^ -v □ - it \znmt^s? 2 f>^m £ ti 

-5. *HJfi©^^lCfeV>TBF 2 CD^A3i*;i/^r*«10keV, K-Xil±10 14 atoms/ 
[0 0 6 2] 

ia)&<Z>As % BF 2 ©^tl-etl©>f^->aA^lCtt, >f:tf->i£A{C#e>¥# 
[0 0 6 3] 

(9) 01 3 K.7jk^£oK. n^-v^;i/MISFETQ n, p^ ^ * ;i/MISFETQ p <Z)^tl 

[0 0 6 4] 

(10) m 1 4 iC^i" J^lC n^V*MlSFETQn(DM&mi&iZj3\,\T—M<D 
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£tt£ 5 £ mfc-t Z> tz. &> ic, ftffi^ffift&ft 0>n3r¥«fttt$ 5 H 5:Mt5 0 
;i/MISFETQ p©Mi&I^7X? 2 2Sffi^ftAV^^i:ltf fflU 

15 atoras/cm 2 ©^##^M 2 tl £ . 
[0 0 6 5] 

(11) 01 5 1ZB~?&Z)K. P^*;i/10SFETQ p(D^J&M^{C;j3V*T— *f<Z> 

¥##M^6Hii, Y-hmm*. tf-hmmi. m?ftMMi£ 2 

;i/MISFETQ nCM^SS^VX^ 2 3 $:lS^M#JiiA^X # £; LTftffl 

- h€S4 let, K-tT>^ft, •€-ti-?*ii^[^«i»38«K— S*ifcfgl« 
^4 gM^2l«4 p S:>t-r-5^- Mi4 PtfJgjaSJl*. 2 3 JCtt 

k: *i>f * > a £ « < -T & i £ > * n - ft Jc#»JfcBF 2 #«/B $ ti § 

□ *|l366<D0MK:feV>TBF 2 ©aA3i^;i/^Mtt4OkeV > F-X*«3X 10 15 atoms 
[0 0 6 6] 

(12) T--^/&ffV^ >f*>&A3;ftfc*H*©ffittft«:fT'5. 
SIlCfcV^T. T — — /Wi, RTA (Rapid Thermal Annealing) jfe-efrfrfi, N 2 #;* 

#BB»»*», iooor©aiK-eio»B8ff*>ti<5. z:©T--;nci:y. ¥#tt«£5 

H^?,^Si«i5«$^ n^**;i/KISFETQn#«J^aft*r* 
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# -?iS^10 17 ~10 18 atoms/cm 3 @M> £«H 5 © K^--^ttl0 19 ~10 21 atoms 
/cm S nm. ±«^5<Z)^-a-^$«50~200nm@^^^$tlSo n^*;i/MISFET 

SFETQ n&mW^V ZfrMlCte&W, n^-v *;i/MISFETQ n ti$g^ *;i/£&JH 

y~-;WC<fcy, ¥#fl£fg*ge6 L&tf6Hfr£fc5£«M6#^j&£;ft. p3^ 
*;H1ISFETQ p tfm£%ffi,-tZ>. p^-V *;i/MISFETQ p (D?-V % KlfofcW&m K 
•T- Mttl0 17 ~10 18 atOBs/c« 3 g£, 6 07 * "fe -^l*10 19 ~10 2 

1 atoms/cm%^ ^MM 5 ©g^ggS fc£50~200nmi|g^-e7£j&3 *l£„ p^*;i/ 
MISFETQ p (Off — hSS4 P tt^a. y ;i/>>f - hf^S«t^7?P^Cig5££ *U P^-V 

^^misfetq pii^B^^^^Mlc^so-e, p^-y*;vmisfetq p fcJ:$g^ J r* 
[0 0 6 7] 

(13) HI 6{Cat-T j;e>C *;i/MISFETQ n (Off— h«@4 N_tC£/ U 

if-fK*ffi8G, £««5_hlCS/y"fr>f F«i8M, p^*;miSFETQ p <Z>4* 
- h«^4 P_tlCi/U-tJ->r K1I8G, ^«^6_hlC>>U"9--f K^S 8M<Z>^*1 

M(Z)^4x^4l«^U-^-r Ffl:C<fc-5CoSi y MT*^^tlSo CoSiyRtiu 

, ^-Mt4N0l2l«4n, y-Mi4P©^2fi4p, 5 <D 

f#MH5H, ^m@6©^^M^6 H©^ti^ti©^®$:Sai^-&S 0 §1 

2>o Com. limte^?tl*>Wx.&7.rtv$ V CoRfcfc«*.tfll. 
5nm©^-e^$tlS D r<Z>Cojgm#^ffcffi#HjiC^ 50Q°C<DmmT*60®m<D 
7--JlZftr>f=.&* TiNM^^MJS©CoJ^$:^U. 3l£^£750iC<7)Mgn? 
SO^OT--;!/?:^^ 2®m7--JVmz£>) i/W^ RtS*l, 40nm©^ 
^tSJ/'Jf^KSi8G, 8M©^-ti^tl$:^t-Sr i:^T^-5c 2©pg 
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[0 0 6 8] 

ifri£tf)J:-MC> n^-Y^UflSFETQiWCjfc^T, S/ U 1J->f K*tt 8 GfcfcGefc-g- 
£&V>SiT^j£3ftfcm2M^4 n<Z>-g|S £252^4 n CDfgBftT $/ U K 

$ltC, p^^*;i/MISFETQ p {CfeV%T, ^ U ^4 K®S 8 G ttGe£^-£ S^SiT? 

^$tifem2M^4 po-mz^zmm* vommftx-yw^ Pffc-tsri: 

ICJ: U^^^tlSCD-T?, KWS8 GJCfcfcGe#-^£*l&V^ tot, S/U 

■9->f K«i 8 GOgM^^^^SIil^ttS. L^fc, fflffiMMISFETtCfc 
V>Tte, n^*;i/MISFETQn<Z>2§lM^4 gTO2f^4 n&ft§^- h 
«S4 N, p^-V^;i/MISFETQ p<Z)f|lM^4 g&tfgl2^4 p IzM^&tf- 

[0 0 6 9] 

(14) h i 7 ic^-r j: e> ic, i _h©^ffijcs^$fs^ i o zmm-t 

Si 3 N 4 l^l OA, CVD&T'J&BIStlfcBPSGIgll 0 B <D*n?tlZm?km.m-*2> Z h 
[0 0 7 0] 

(1 5) n^*;i/MISFETQ nCDi/V-p^ F«H 8 GJt, 8 M_h, p^-Y*;i/MISF 
ETQ p©S/U if-f K«@8 G_h, 8 MJilCfc ^TMfflmnm 1 0 ICg^JL 1 1 £ 

j&f&L. mi 8iziik-r&oizmffiiLi 1 puzn>$? vzf^ywmi zzmwt* 

ffil£*lfcTijg|l 2 A, M#tCVD&T*J&i&3;ft;kW$|l 2 B ©^n^tlSrMS^M b 
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[0 0 7 1] 

(16) mi 9ic^j:e>ic, imin o±<D±mzmmmm i mi z*i&m. 

feSi 3 N 4 j^l 3 A, ^XVCVD&T'/«£;ftfcTEOS£|l 3 B <D?ft?t\ ZMftm. 
[0 0 7 2] 

(17) ay*? h^^tsi z±izis^xmmmmmi z\zmwm>i a ^ 
m,\s . taM©si ic^-ti^tc. mmmmm 1 3 ±izmm^i 1 4 & 

, time, rinm<Dtti'en^mrkmmvr^^mxm^n^ 0 5 

[0 0 7 3] 

*;i/MISFETQ j>(D>f- Mi4 P<Z)>f- 3 fijCfiB^^ tlfcm 1 4 g 

lC^2Eg^7C*1?feSGe*>^t4x<5 (XttC#-££*U 1 1Btt4 g &SiGeXttS 

;i/MISFETQ v<Dnmmi±Z&fefc21*:Z>?Li:tfVg. ¥#£Mft«tin&©«^;i$^ 
ffittSrlBLtSi^ZL^tfT^S,, Se>tC, n^*;i/MISFETQn(Z>;f- h«^4 
N©/f- hjjie^3«!llCgB^$tlfcmi|g^4 gJC^2E9i^^T^-5Ge^^ 
*l* (H^lCXttC^^tl, IH«4 g«SiGeXttSiCr^$tl^>) ©T?, 
SMfi^4 g#©nM*^T*&£As©ffi&^£<£*iU ^-Mi4N©^ 

;i/MISFETQ n<DMMm&Z$cfeltZl£2>Z.i:tfT'%2>(DT*. ¥3££M6i«lE!g&©« 

msFEizffiTLt^mfaMmm&iz&wxiz. m 1 ik&'m 2 mm^m^ti^-m 
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) tf^ffl-ep^^l/MISFETQ p, n^^*;i/MISFETQ n©- : ?-4x : ?tl(Z)@l'fB«JES: 
[0 0 7 4] 

se>tc> ¥#£Mft*tss&tc;Js^TfcJ:, p3^*;i/Misfetq P ©>f- h«H4 p 

©HMfi5lC^2EH^^T'$>SGe$:-g-^^V>^2M^4 p, *;i/MISFETQ 
n(D¥- h«*§4 N(Z)||M6«J{cm2Egi^5t^TS>SGe$:^-^^VAm2M^e4 n© 

, K««8 G©JSSi:«&»^St*ii:^*, p^^*;i/MISFETQ p 

„ ^ * ;i/MISFETQ n © ^ tl-ftl© X >f >V ^ > y»f^je / K©WJi'ffcMtfKHB* 

[0 0 7 5] 

Eg^5n^$r^M^{C^*«:VA^2M^4 p fc^-TSp^-v^^/HISFETQ p©^*- 
h«&4 P, Jg2ffi&4 TL*mirZ>n?-v*;VMSFEIQn<Dtf- Ml4Nfi9f 
*l^*l£7tMEU *2.f«4p, 4 nCD^4x^tl©^?&< ttj-SPSr^Ui?-^ K 

-ffc-rs^^-e^2ra^^*^s^ic-g-^ti^vN^y-9--f FtisG^ts 

[0 0 7 6] 

m^tt§^- Mi4 $:^B^iMMISFET(^>^tl^ ^ tliC^V^T|^-ig)tX@T*^ 
U ^rtT;!/^- h«^#^(Z>ra«MMISFET£^^3r£#T*££<Z>^ 
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[0 0 7 7] 

(Dm.MKfcVTmt'Z'&frmi&wzwim-r z>%<dv$> 020, 021^*1 

[0 0 7 8] 

0 2 0tCaVr>?7*-h«S4N, 4 P l±m <Z>£ft®^JB£ffi&¥&tt£ttia& 

MIC £ V^Ge©$B/£Jfcfcfc<HC^5t £ ;ft£„ i © J: e> &SiGe©i8BJi£Jfc#3i^l&K:^ 
ftt5flt^4 git. CVD^lCfe^SGeH 4 **X©^*$:^>5rtC^$1i:Sz:i: 

[0 0 7 9] 

0 2 1 iZvk-ttf- htt4 N, 4 Pfcfc||l(D|&^©^«UC^£¥^#lfe«iai& 

«w $ni4 g©Ge©jffl^jttt^- bmmm3Mfrt>Mtiz>iz'&\,\mmmiz 

^f- hJ»»K3«K:feV\TGe©««tttt0.40 % f2fii4 nX&4 p {i 
IC 33 V*T Ge©Mj&ifcfcfc<HCfg5£ £ *l& 0 Zl © <fc o &SiGe(Dafl/&J:b#©Pg«rlC^'ft 
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[0 0 8 0] 

SiMXliGeM^HI^tC^bT^T^, h«*g4 P tC F- fcf> ^£ *l£Btf> 

©GeM^y- h«M4 PIC K-^>y$tlfcBCDj£lC$:Wr'5Z:i:*^^<5 0 G 
[0 0 8 1] 

[0 0 8 2] 

(m3©^C0^ffi) 

^mcommit. MSFEY<D7-hmm<Dm<Dm&Mzmm~?z> : b<DT*%>z> 0 m 

2 2 (A) „ 02 2 (B) , 122 (C) , 02 2 (D) , 02 2 (E) JiV^T 
tl*>*$&m<Z>m 3 <Dnt&<Z>1&miZ&Z>¥m{b$kmmm<Dn?-v *;i/MISFETQ n (7) 

[0 0 8 3] 

02 2 (A) iCj^Tn^^l/MISFETQ ntt*/y-9->f F«® 8 GMl/fet 
<DmmV3bV, ?- h«*S4 NliSiGe^P 3 ^SmifW4 g T?«a£;3*u 3 

e>&£ffS23H£4 ntfTgffcStlTJSU, S/y*>f Ktt^8 GJ±Zl©f|2^4 n 
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is U -9- >f K«« 8 G Jgjfrfil £ Zl £: £ £ „ 
[0 0 84] 

02 2 (B) lC^-rn^^^;i/MISFETQntt^^{CS/'J-9->r K«g8GS:M 
bfe^©«5tT*&So h*«4Ntt, SiGea*e>J!fc*#l««4 g fc, 

1««4 g_fc©CoSi z Ge z .j^e,3{ii*3 7Cfl:-&« (#7tffc-£#) Ol2H4tfc 
«SM„ ^>Ut>f FSi8G(i^-h«i4N©^2l«4 tJtlC^S 

*i£„ f^2M^4tii % 2/U-9->f KfbtattltfMtZ)^ l ©lfe&fe©7£ffiUc 

^«imK&©n^-Y*;i/MISFETQ n £ imSllCSifr 2 ffi*&4 nT'Sofcti© 

2>\ S/V*)-* KftlCj: g©SiGe, _tJSlC^/&£ tlfcCotf)^*!, 

^4xMfc-&L£/££*lfc=fe(Z>-e&-5o CoSi z Ge z , ^e>^s 3^fb^ttfb^Kric 
Sc^l/Tfe»J, K«t8 GlCl±Ge#HMimc-3-£*lfcV^l?, ^ 1 

%<z> ic#s ¥&tt&atia& t. mm ic > y >r km 8 g ©Mtfit £ *^ s * 

[0 0 8 5] 

B22 (C) iC^n^-Y^jWl/MISFETQ nl£. SiGefr £> 1 M^4 g , Si 

*i£„ ^-Mi4NH S*»Jctt^- hj»»K3« (tri) tcff£i«Je4 

«4 n©— a$&S/y-9->f KflrTSdfcKLJ: »J7g/fc3*lS©T*, 5/ 'JIM F««8 
G iC ttGe^HSttt JC* * ftt\ > U -9- -f K«* 8 G ©^mH £ 3 * £ d # 

[0 0 8 6] 

@22 (D) iC^^n^^l/MISFETQ 02 2 (A) tCaV^n*--* */l/MI 

SFETQn£®2 2 (C) Km+n?-* &/I/MISFETQ n £ *ffi.&&t>1tfe : h(D'V%> 
S„ n^-v*^MISFErQn©d*-h«*4NttSiGe^&<fc«B«l«« 
4g, Si#e>&*iB2ffi«4 n, SiGe*»e,3&S»l««4 «©*tl^*l&JH»Ctt 



fcB§E#¥ 11-3079599 
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[0 0 8 7] 

02 2 (E) lC^-rn^-Y*;i/MISFETQnli, MZ 2 (B) iZjjkirn^v *;i,MI 
SFETQ ni:02 2 (C) lC^i"n^^ *;i/MISFETQ n £ %m&&t> J &fr : b<DV2b 
6„ n^*;i/MISFETQ n(Dtf- h*1§4 N teSiGefrP, 1 fg^ 

4g, Sifr£fc£fl2^4 n, SiGe^ £ fft$4 g , CoSi z Ge z , £>fc 

i8Gtt*±I©*2fi«4 t_fctC^«S4x*. i©2/y-9->f F**8GJCH:Ge 
[0 0 8 8] 

02 2 (A) „ 02 2 (B) % 02 2 (C) . 02 2 (D) % 02 2 ( 
E) (Dtti^tUCm-r^f-' hm*«KSttp^ir*^/MISFETQpJCfeV^T*»H— # 
3glCfc£„ ££>IC, »2Ba»67C3R^ft*GeK:f^iLTC*««M*eSS. 
[0 0 8 9] 

[0 0 9 0] 
(&4<Z>££(Z>ft£lK) 

tc & m m l t=. m & mm -r s % <z> t* & & . 

[0 0 9 1 ] 



ffiSE#¥ 11-3079599 
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[0 0 9 2] 

StlfcffiMMMISFETO^il^-'-efe^o *B*£MMISFET©n^-Y*;i/M 
ISFETQntt, M : T'frMmm2 T'MB£H£*lfcM^t*JlC;*3^Tp§?? 1 

[0 0 9 3] 

[0 0 9 4] 

n^^Ml/MISFETQn©^- 3 }CliMx.«5nm(Z)^-e^^$ tlfeSiOg 

2as©Eg^5c^T*^S:^ufc^-e$>^o #nj6<z>7§mic;m*T> >f- 

V>«5tf>^ n^-y*;i/MISFETQn©>>f- 4 N lC«nM^$NW K~ tT> 

[0 0 9 5] 

n^^^^MISFETQnttai^X-^^^^ • K U>f *U 



ffi|E#¥ 11-3079599 
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[0 0 9 6] 

l/K— ?y.K*« v^-f-v F>f- hM) 4 E#*JlClfttCg^£*U 

o 

[0 0 9 7] 

icz:©>f- h«@4 NicMLT^$tifcTM<D^iM^4 g >f- Mg4 
N^ttlH^$timiM^4 g_hlC^$tlfc±M©m2M^4 nt$:iAtM 

So «l«*4gtt, SS^M«:S^^< : bi:2SS©Eg]^^T*^$tifcM 

[0 0 9 8] 

i/'Jt-fKii8GH xl//<-f^Kil4E©f 2fl4n±C^$tl 

K7£j&£*l£o J/yt>fF«i8Gtt, aH/^—fy Km^4 E(D^2M^4 n 

t>4xS-tJ"U-9->f KffclCfc y*gJ*3*U ^2fl4 n<Z>4>&< £ %-3|S#£ 5> U -9" 

ttCoSi y j^T*^$tlS D fcfc, i^Uif-f K«^8GlClift6lCTiSi y ^|gffi«HC 

3 9 mil^ 5 ? 11-3079599 
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[0 0 9 9] 

±Si5±©xM-rf KM 5 Eli. Il/^-f^ KM4 E t. |^#IC, 

. M 5EC &nM**<E#J-£ & S As*? K-tf>^$tl5 0 
[0 10 0] 

2/ U -9->T K«K 8 Mtt, */ U U->f KSfll 8Gi: H^@|{C:n l/^-f 7 KAMI 5 E 
_ttC?£f£2tU xl//<-f9 KWI5 E©i2f^5 n©4>&< £%— g|S<Z>i/y 

Rt (-9- y *>f Kfb) c «fc y ti*. 2/ y -tM km 8m», >> y -9->r 
km 8 g i: mmizcosi y m'V]&f%z nz>* 

[0101] 

— *BSMMISFET©p^-Y * A/MISFETQ p tt. H 2 3 tC*^ £ O tC, sSt^-# 
^IM^2-eMHS:H*tlfefS^cWtCd3VATnM^^>n/M^l N©£®tC7£f&S*l 
5 „ Zl (Dp^ -V # Jl/MISFETQ p J±^ ^ * H bttM $ tl&n^ ^ a: 

tit. hxmmznz-'ft&s.mm 6 &iiii3.£„ 

[0 10 2] 

P^-V^l/MISFETQ v<Df- h$6i^^3 *;i/MISFETQ n <Z)>f- Ml® 

[0 10 3] 

>f- hM4 ?\%>f- Mi4 NfcraatJCSi^Ge^^Stl, ^BMMMISFET 

\z \Zr=L7}v>f- hmmM&tfMmzti&OT*. p^**;i/MiSFETQ p©^- h 

ti4 p izitpm^mvatf K-tr>^$tiSo p^*a»cw:BF 2 #^mi$i;-&;8 



4 0 
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[0104] 

H56Htt/f- h«1S4 P&tf^©M^K@Big3*ifc4*- h$IM7tcMLT&3 
[0 10 5] 

r<D<fc3lC«J&£:ftSp^-Y*/I/MISFETQ plCfc^THU 4*- hS@4 PlCX 

ii/^-f'> F«®4 EjcttS/U-^^ Km«8G3V*H»K:«»S#i<&i:i:*»K: 
^-5^y Fy-x«HXti:xix/<-^y FFW>«tt) 6E#*SC»k:8SR3 

o 

[0 10 6] 

>?— h«|&4 P±0Xl//<-f^ ff- VnM± N±(Z)oi UK- 

•x-^y F«*4 EfcH«©*aB*e?gJ«3*U h«®4 PttlC£<Z>4*- h«ffi4 

g, f pttv^■rtl : fo3:fcr^^■v;l/^MT*^$tl§ 0 IHi4gtt 

?*.Tfr>f- hmmmmtfmmznx^z&T^ iK-f>y f*«4 eic&p 

ffi^«»T?*«BF 2 «CF-^>yS4l-6. 
[0 10 7] 

Kti8GH xl/^-f^ K*S4 E0>3g2fg^4 p±tC^*3*l 
S= *£J£<Z>7&1BIC&V*T, S/U"9">f F*« 8 Gttfl2fgige4 p ©±fl53fctfOTl 
CJ^lRan*. S/'Jt>f Kl*8G(i, i^-f9K*i4EOl2I«4p 



tfjf£4$¥ 11-3079599 
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ffifrZisWJ K^-TSifclCJ: VrnfoZtiZo *%m<DT&m^iS\^T. S/y-fr 
>f F«i8Gtt, n^-Y*;i/MISFETQn(Z)$/y-9->f K«H 8 G £ |Hf — SBJilDg-e 

CoSi y |^T'^$tlSo 

[0 10 8] 

£**6Jh©:i:l/'<— t-v K«@6 Eli, ai ly/<-^^ 5 E i: HWc, 

c ^ 1 «C 6 g tt:n V KM 5 E <Z>H 1 1B« 5gt l^^lC^IIJg©^ 

Klfc^TSi^Ge^^J&^tl, H2ffi«6 pttSi^^Stlfi. :n f^K 

[0 10 9] 

i/W^f Kti8M», S/U-9->f KM 8 GfcH«JCa:l//<— K*i6 E 
JfcJCigjftStU ail/^— r-v KW6E©«2i«6 p©^3&< 9SCDS/U 

KM 8Gi: HfiUJCCoSiyKTf^S *l£o 
[0 110] 

024, 02 5 tiVx-TtltiXl/^— Kti5 E, 6 E ©^tl^tl©^® ( 

•9- y Kflstir©**®) *>*>©«&s (nm) usiGem^JtiKomu^-tmr^^ 

. S2 4^fxU/<-rf Kti5E, 6 E©^-tl-r^tt51.6nm©J^^-e?^^ 
£*l5c f H^5g, 6 gtt-etl-?*llOn«©JRJS"e^Stl, iH«5g, 
6 g©^tl^tl©Si<Z)M^ittt0.84lC, Ge<Z)M^ifctt0.16lC^Stl<£>o ^"fcfc 
"fe. $H^5g, 6 gttV>-m=kSi 0>86 Ge 0 16 T?7£j&£*l5 0 Getf>ffi/&jfcfcj:0. 

«H*©» 1 ®£ft®mS^ffi&¥$ft£&ia&<Z> 5/ U if->f KM 8 Mil K^lC40 
nm©^©CoSi y |^-e^$tlS©"e, RfcT*0>m^&#Jl LT41.6nm 

JCK)£S*l«. 02 4 &C^-r2l2M^5 n, 6 p li, ^•rtlfcf^TCDSi&S/ y 
KM8M£M»3*i*fe©i:LTIMt£«jeLTV*S#, SiWc&JgLT 



4 2 



ffi|E#¥ 11-3079599 
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& < m& jc i*4i . 6niD & m z mm v mm s . 

[0 111] 

-££5^= -r>&*5*>, ^11^5 glC^Ttt, 5 jb^ff 33nmi; T*©Ge 

<Z>Mf£Jt;#0.4lC^j£3*U $ e>{C=£«^5^P)iltl<5tC^V%Ge©ffimititt^ 

fglM^6 glCfcV^ti:. ^«#6^e>^$3nm^"e©Ge«)M^it^0.4lC 

^£4x, $^^c3fc«M6^e>{|l4^s^c^^v^Ge©^it^±^fi^^^cM^i>^tlSo 

fll^6 g©Si(7)ffi^jt^±3©Ge©^^C^^^^^tiD'^S„ 
[0 112] 

fftlffllCMIL&V^ Il/^-f'y Kti5 EW6 E Mt^H 

*y E#, p-^^*;i/MISFETQ p (Dtf- Mg4 P _tfC:r 

^4 E^-etl^tl^^nSCDT*, ^(Z)ni l//<-^y K«S4 Etf^iittml^ 

[0 1 13] 

S/'Yn-'ffcfcl&K'r »l««6gtf», ^*^t>*»Si 0 86 Ge 0 16 ifJ 
LfcJ:5lC, 1000X:©MSSJS|TICJ3V>T. S i (fi <D BC&Mfc^gfclCjt^T 0.5—0. 



4 3 
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[0 114] 

, 6 ©pm^##:m^ e h (Dmmm&ffi & * »; stsit^s 

So 

[0 115] 

iI//<-ry Kti5E©f 2f^5n, lU^-f*; K*i6E© 
^2ff 6 pfcU^*lt>SiT^j££;ftTV^(Z)-e, S"Jt>f Kft (t'Jt>f Fft 

« 8 MOiEStfS & «^ S * * r i: #7? £ £ „ 
[0 116] 

< Zl;ft&£tCSiGe<Dfc#^© l//*;i/#Si©^^<Z> U"<;WCit^Ti© < 

fc6fc«>T?&£o :fc^ife<Z>?£JltC;J3VATXl^-^y Kti5E®fiH«5 g 
, xl/K-f7 KttS 6 E (Dm 1 6 gCZ)^4x^4xtCt±Si 0 g6 Ge 0 16 ^^$ 
tl, I2fi«5n, 6 pO-etl-^tKOSi^-r^T^HStl^U^ KS18M^ 

K«M8M»CoSi 2 i:©i/3 y h*-|£&;tfJgJ&S*l*. d©S/s y K*-8^ 

l&h3<&&. tfcoT, x l//<-f 'V Kti 5 E t i/ U t>f Ktl 8 M t©^© 

[0 117] 

-ebT. n^-v ^.;i/MISFETQ n <D*f — hfl1ll4 N, p^ 1 -V * ;i/MISFETQ p CDtf— 

* K*«4 E tttfii£tf>£§ i ©^©mJKJcflis^ftlfeflliaKon^-r */HIISFE 

TQn©^- M|4N, p^*;i/MISFETQ p<Dtf- h«®4 P © * tl ^tl £ H 



4 4 
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%tl2>m^}imm<D$}}%:ZmZ>ZL£tfX*£Z> 0 "f n^-v ;fc;i/tlISFETQ n 

;i/MISFETQnlC^V^Ttt, >f — V %M 4 NJilCm UK-f V F**4 E 

£i£gfc£-B:3 3 P^ *;i/MISFETQ p IC& tt, ^-Mi4P 

^ e> ^ r ^ Jl]&j£MM^e>pM*M®i<Dmti & Mr Jfc-T * £ # T? £ , HffiWEE © 

[0 118] 

02 3 IC^-T J:e>lC. n^-v*;]/MISFETQ nCD£®H5 iCli, re l//<-f-V K 
fi4E, S/'Jf>f F*i8M, 2©-€-ft-eri«:*N£l/ 
TSI81 5]Q««jifl«HC|6tt3*lS. HftfC, p^^^.;i/MISFETQp(Z)^««6lC 
tt, iU^-f*;K«i6E, J/'J^ Kti8M, h:/^«Il 2 

[0 119] 

fcfc, 02 3 JCH3bTV*fcV>#, n^fc/l/KISFETQ n(Dtf- hti4 NIC 
|j:xU/<-fy K«S4E, S/>Jt>f KI8G, h^ytil 2©f 

[0 12 0] 

6 75£H 3 2 tt«5B:7 n iz^ S:#5BI3tXS#lc^'r^##:*«tia»©XSWfiirH 



4 5 
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[0121] 

jvm^ip^mmv, p^^^^misfetqpo^m^jcsv^t^^^i© 

[0 12 2] 

( 2 ) stf^©^ i (Dmm&MMiz&z^mfcMmm&nmm^u m * n mmiz, 

[0 12 3] 

(3) M2 6 lC^-fi:5{C, n^*;WISFETQ n, *;i/MISFETQ p (DZft 

#^tf>^«sic£^T>f-- h$e^3 iz&Mim'mm%L#T*¥mft&&imm$: 

m£-?2>mmm&mz& v ^mm<ommizi5^xit5nmX'm 
^ns. ^HH^^tt#BS-rs^ ?- hmmm3<DBf&mizmmm& 

[0124] 

(4) H2 7lC^-r«t^C n^-v*;i/MISFETQ n, p^-Y *;i/MISFETQ p (O'ttl 

?n<D}&i£Mmiz]3^T>f- bmmm3±iz>f- vmm4 zmm-r&o *mm<d 

il-tSCVD^T'^^tlSo ZLOCWmz&^Tit. SigHgtfX £GeE A if*(D*fr 

®^*^5sccnu GeH 4 ^^CD^**Usccm % Jft|*EEj!j#1.3X 10 2 Pa, f&ffi|MS#50 

4 6 ffilE#¥ 11-3079599 
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U4 ttSi©ffimitS:0.84, Ge©j|&J&Jfc3:0.16£: bfeSi Q g6 Ge 0 16 "t?^S ti§ 0 
[0125] 

Mi4N, IPCD^fr^tltm—ffi^ -r^*)t»SiGe^e>^-5^lM^4 g H 
[0 12 6] 

[0 12 7] 

(5) 7£tc, i^xt^KV-^- Ki/>f>yntxl:l8i&t5. *-r, 0 

y - x k i/ >r > «n £ u t &m -* z> - n <d $.mm 6 * j&m. -r s £. » 

[0128] 

^M€5Ltt, $*-h*«4, |^#i§t^2&tfp^*;i,MISFETQp 
$ *l 3 o As }C *f L T >f > & A8s IC 33 W -5 SAx * JV^fM. tt 1 0~50keV, 



ttJ|E#¥ 11-3079599 
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K-X4«10 14 ~10 15 atoms/cm 2 lC^-tS3i:^-*JK^-e$>-5^ 
SUCiS^T As©|£ A^l * ;V 3r * tt 15keV, K - X4 10 14 atoms/cm 2 <Z)^#*^ffl 

[0 12 9] 

fift||6Lii, ^-hM4. ili^#$t^2&lJtn^*;bMISFETQn 

i/vu-ikiz&mi£BF 2 tfmmzfrz> 0 ^mm<Dmmiz^xBF 2 <D^A^jv^ 
ttB>f # >^>B^>f >*- y mizmm x % & . 

[0 13 0] 

fai&©As, BFgCD^ti^tiGD^tf-^&A^CkJ:, >ftf>&AK:# 

i ^t® © - vv> u&ttWb<r>f&&M. & s m n v x r - - & & ft o z. n aw 

[0131] 

(6) m2 9lZm-t£oiZ. n^*;VMISFETQn. p^V *;i/MISFETQ p (D^ft 

[0 13 2] 

(7) MS Oic^-r^fc-pic, Xl/^-f'V K«M£7£j&t-<Sfc#>tC. n^*;i/M 
ISFETQn<Z)0J&M^lCfcV>T¥##«e5 L_ttCgllM^5 g, i2l«5m 
<D^*l^*l&JlS&«JiU 4*- h**4_tK:«HH«4 g, f 2fJi4m0-e*l 
^ft&JB&flUl^SilfctK:, P^*;i/MISFETQp(D^J&M^C;f3V^¥^# 
^6 LJtlCfgl^6 g, f|2M^6m©^-tl j rn$:Jlir^Mb, f- 
4_hlCffll«c4 g, ^2f«4 m©f tlf 3*1?>0>2£1M 
«4g, 5g, 6g, ^2l«4m, 5 m, 6 m©^tl^*ltt2{C|ISg©^lCfc 
V^TMBE^T*^L^a:tf^dp^;l/^MT*^$tl€> 0 ^lfg^4g. 5g, 

6 g©**i-£*itt, SigHg^f X i: GeH 4 # 7* t. (DM'nJS Z> It V — if X. £. L>X@*M 

4 8 ffifEfSMf 11-3079599 
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U b«^©S2 4 lC^i-«k^tCSi 0 g6 Ge 0 16 $:10nm(D^T*^$-&SCli:lC<k 

So ^2l^4m. 5m, 6 m©-€-*l-?*ll£, f lgi4g, 5 g, 6g©^-*l 
^tl©^^lC§I^M^^W{C^$tl, 41.6nmXli^tlJ^±©^©SiT'^ 
f££*l5 0 I2l^4m, 5 m, 6 m^^-tl^ttGeH^XO^iSrOlC 

[0 13 3] 

siGeicf^^r, gift z 2 mm&mMrtm^j&f&z ft t-sic^mtez 3 mm&wm 
jtmvm^. s ti s iGec zmm -r s ~ £ # *e ^ s „ 

[0 13 4] 

(8) 03 llC^-TJ:^^, n^*;i/MISFETQn©^J&M^CfcVxT— M<Z>£ 
tt« 5 Sr^-^S fc«btc, H$i&^n®m&<DTiM¥mftMm 5 H S:^-r S £ £ 
p^*;i/MISFETQ p©7£f&M^lc;fcv^ — M©i«i6 £7£j&-3-£fc«> 

[0 13 5] 

nMtf>¥#flc«c5 Htt, £{Cn^*;i,MISFETQ n©^M«}:fe^tXU/< 
-^•^ K1S5 EHLXm&.ZfrZ>mimi&5 g&tf^2«*5mlC^<Z>p>gg|S{C 



4 9 



ffi3E4#¥ 11-3079599 
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0>nM*M^#?£ttft2*l£0>"e> xl//*-^ K1S4 E#7£f££4v HfSltC 

(D&A*- * ;i/=^4li50keV, K- X*tt3 X 10 15 atoms/cm 2 ©^##^ra S *l£ . 
[0 13 6] 

pM©¥##M^6 Htt, XtCp3^*;i/MISFETQ ptf^J&^lCfe^TXl^ 
— r-y F«*8 6 E£LT7£j££*l£g£lM^6 g&tm2^6mlC*©|*jg|SlC 

> ^3 *l £pM^3» &nS 9 x/l/«« 1 N mmmfrlZf&WtZ -ftS i IC <fc »J ^ 

4_t<D3LW<-TV F**4 Etlt^$WHM4 g Steffi 2 «C 4 m 

lc&K-tT>y3*u 3© F-fc 0 >^2*ifcpM*^&^- h«#4lc=kjftflfc 

m © •£ *l -^h IC * PM^FM^I #F-f>^£*l3(Z> iffitt tfflHtfl: $ tl<50>7? 
, XK-f>^*ll4EM$k ft&(C3llffi«6 i2l«6m®f 

n-€Mx tc *»pswi*f&# F-tr>^s*ii ©pa!*tt«#iSttft: s *i s © xi/ 

*;i/3r4fcU0keV, F-Xai±3X 10 15 atoms/cm 2 <Z>^##^M Stlft. 
[0 13 7] 

--;i/ii> m^ii^ 2 ^S^m%^. loooTccDfiS-^io^iafjfctis. 

[0 13 8] 

«5'^J*S*l, n^-Y^;i/MISFETQ n^Sl^tS. ^Jfe^fSlCfc^T 
, -v * ;i/MISFETQ n * * JW&I&,W&<D T * -fe ^ # -*ignil0 17 ~10 18 ato 
ms/cm 3 ^, 5 © F^-aSttl0 19 ~10 21 atoms/cm 3 5g^ 5 



¥ 11-3079599 
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-&^£&50~200nm5g^-e^/££*l£o -V * ;i/MISFETQ n ©^f- Mg4Ntt 
?^TJV>f- bmmm&T~nMiZWil£-£tl. n^*;bMISFETQn&MH^*;i/ 
MC&£tf)T% *;VMISFETQ n ItM^V * )\/%$&a>m'fflJkT$W}ft&%.a>^ 

^blc^T*^^fcS:^-rsr2i^^^^ 0 ¥##^6 L&tf 6H 

*^3&53£m@6^^$tl. P^*;i/MISFETQp#t£i$^f£i-£ 0 p^*;p 
MISFETQ p <D?-V *>vm&M1£<!> K^-iiMttlO^—lO^atoms/cm 3 ^, ^« 
mG&TZt'?* -^lil0 19 ~10 21 atoms/cm 3 @S, ±«S 5 <Z)g^gg£ Ji50 
~200nm@S*t?^Stl-5o P^^r #;i/MISFETQ p <D>f- MS4 P fct-r 3.7;i/^ 
- h«®H5g-epMC^5g3;fl> p^*;i/MISFETQ pW^tffi^-Y^MlC&S© 

r% p^^ ^.^misfetq P itm^^ * fr%&<DWffljkx*mwmm.a>-mmt\zifrm 

[0 13 9] 

£33. nM^$6%, pM^M^^^ti^tiO-T^-^^Alc^LTttoiixK-^^ 
K«14E, 5E, 6 E<D*ft^ft<DmW<D#*-S?$:ffi±ls±tLmm$:ffisk-t 
Z>fe#>lzAy7Tm£ bTMx.liSiOgM&^-rsrilAW* bV^ 
[0140] 

(9) 03 2\Zm-t n^^^;bMISFETQn©xU/<-'r-^ F«@4 E_L 
ICi/'Jt'f K118G, ml^-^-/ K«4S5 E_LICS/U U->f F*H8M. p^ 
^^;i/MISFETQp(3Dnilx^-^^ Kfl®4 EJitC^UIf-f F118G, inU^- 

£CoSi y )gST*7£/&£*l5„ CoSi y Jg|«:. ifil//<-f>yKii4E 1 5 E. 6E 



ffifE#¥ 1 1-3079599 
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©Co£|(Z>|&£ iz liMx. tfcSfc £ fc*iii7k £ ©»^**3^«M 

[0141] 

n-^-^ ;fc;MISFETQ n lc23V^"t\ S>U^^ FUSi 8 Glial l/K—r-y Ktt#4 
E©Ge&^*^V>SiT*^$4x^2M^4 n(D'P&< £*;-g|$&f£2^4 n 

©fgap^T->u-b->r K^-rszi^icj: y Testis©-?, */y-9->r f«<ss gic 

teGe#^-;i;4i&V^ £?>IC, i/ 'J -9->f KtS 8 Mtti l/^-f >y F«i 5 E ©Ge 
£^£fc^SiT'7£/££*lfc^2«e5 n<D'Pte< £ fc-gPfcffl 2 5 n©^H 
WT'i/'J^ Fftf SZLtJCj: yjBJfcSJtlSOT*, l/W^f F«g8M{CfcfcGe# 
^•£*l&^„ HillC. p3^*;i/MISFETQ ptCfcV^, y 1J->f F«@ 8 G fc£:c 
l^-- 5^y K«^4 Etf>Ge5:-^2;&V\SiT7£/&£;tXfcfl2M^4 p<D'J?t£< 

—B*:f$2Mi£4 p©^B«t">'Jt>f Fttf srticj: y?gjas*i&©*e, s/ 

5^ KtBi6 E©Ge£-g-£ ^V\Si7?^$4xfe^2M^6 p ©*i>& < H £>— 9 & 

K«K 8 M IZ RGetf-g- j tl V > „ 
[0 14 2] 

03 2{Cfi (@2 3t)|^i) Xl//<-T7K«i4E, 5E, 6 E (JD^tl^ft 
CD^2M^4n. 4 p. 5 n, 6 p ©-gf^bfcti^^LT V*<&#, Xl/K 
--T" y F**4 E i: 2/ U *>f K«« 8Gi: ©l^g^Jgtfu x l/^-r-y KM 
5Eili/ V i*--f KM 8 Mi: (Z>£$H&£L 31 l/^-^^y Kit® 6 E t $/ 'J t>f K 

•e»!lbfcJ:^IC, *2fi«4n, 4 p. 5n, 6 p (D^tl^tlit^^X i/ V * 

[0143] 

(i o) mm<D^i<Dmm<D^mK%^^mi^mmm^<Dm^n^^iinmz 



5 2 



tHSMW 1 1-3079599 
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[0 14 4] 

^■V*;WIISFETQ v&ZLV^-'rV K«H 6 Effl^Hi6 g \Zi£3.tlZ>f& 2 £9 

© s/ ^ n -it*mM~?z> d £ ^^ttms&©m^ & tmjh-r & rw> 

[0 14 5] 

lft<^y, mi^-^*/ KS16 EW0^'J TtiSSrl^<-rsz:i:^T^€> 0 

t^ox, ^u^-^y \?mm6v<D<&&tt<tmmzi&mmmmt$:mmv. 
i^mmm^(Dm^m^ma>mmitmxfizi&mmmtnt *mm* & z. n &T*gz> 

o 

[0 14 6] 

«r{C-^*tV^VNZ:i:T*t/y KSI8G, 8M(Z>^n^*l©&JfcM£M4>2-e: 
5 n^*;i,MISFETQn, p^ *;i/MISFETQ p ©^tl^tKDX-f y 

[0 14 7] 

KSffi 8 M£7£/£L a: l//<-^y 5 E(DSiGe^^^ 



5 3 



1 1-307 9 599 



10 — 326973 



5 g'tS/iJf>f Fm^SMiKD^Ooi^;!/^^^ y >f«:«4>3ii\ 5/ a y F=*- 
5:i^t5ri:)(i^tS0T% :n UK-^*/ FttS 6 E £ t/ V U->f 

[0 14 8] 

MISFET£#>t ^^##:maiHF^©^M$:ii^-r 5 =fc<Z>T*&5o 
[0 14 9] 

S3 3 &*&m<Dm 5 ©^©^SlC^S^#^«iai^(Offl|t^MISFETS^ 
^^*;i/MISFETQnlC^V%Ttt, fuS*©m4 

(Dn^-v^^MISFETQ nil**6«flCliI^— >f- h«@4 N 
±©a:l/^-^-/ FWS4 E<D±miZ<Dfri/W>( F«H 8 G#7gf&£ *i£ 0 a: 
l/^-^>y Kif4E(i!)IE #lCgl 1 Mc4 gtfXiffite^- hWM7{Cj:yS 
t>tlS 0 H«lC, p^^*;VMISFETQ plCfc^Ttt, >!f- M14 P±0X W< 
-^rv KSS4 ECDJtffi{CCD^J/U-9->r F«ffi8 GjWgfiRStU xi/^-f^ F 
«@4 E(D{B!l®tt^- hffi!IM7^J;»;^t)nS„ -T^t)^, S/'Jt-f K«i8G 
it. iK-f*; F«^4 E©SiGe-e^$tlfclllfB^4 g £ D -f Fffc-T 

[0 15 0] 

4 7SM04 1 im&?U1ZX*&m&Jinmz^ir¥m<*Mmm&<DX.mmWm 



ffiiE#¥ 11-3079599 



{j^^L 10 — 326973 



[0151] 

CD &m&sifrt>&&&ttmmm<t>pm¥mftm&i zmffi-tz* * 

;HH«i P£7£f&U p3^*;i/MISFETQ p©^M^icfcv^¥^#S«i © 

[0 15 2] 

( 2 ) gffa&GDfg l ©llife©^ffiic#s^##:m«IiIS&©^jt^n t^i: l^^tc, 

MISFETia&*tr*^/«««iaK:3R^«««2&»«-rs (0 3 4#flg) 0 
[0 15 3] 

(3) 03 4 lC^"f"<J: r> {C, n^^^;i/MISFETQ n, p^-Y *;VMISFETQ p CD-£*l 

[0 15 4] 

(4) H3 5lC^t-r<k^tC, n^*;i,MISFETQ p^-V ^;i/MISFETQ p CD^4x 

4*- httii4 _tic4U-<MlBI2 5 

[0 15 5] 

#ift«imB&©Sgit:/n -fe ;* £ I@I#lc, Si 2 H 6 ^x £GeH 4 #* £ ©M-£#x £ v- 



ffiIE#¥ 1 1-3079 5 99 
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^Si 1 _ x Ge x "e^j^$tl-5o ¥- \*W>M4\Z. Si 2 Hg^X(D^i^5sccm, GeH^X 
©^Mtflsccm, J&£|ffi;d#1.3Xl0 2 Pa % /£MMm#500r, fi£]gB#im#38#|^a> 

*ftlcfiv\T^i!S*i, r ®^#TCfev>T^- h«@4 ttSi©mj^itS:0.84, 
Ge(Z)^jt&0.16^ L^Si Q /g6 Ge 0 16 ^^$tlSc 4*- h«H4 

^2 5hi:%ic7*NU y^7>rgit«stifcv^^l:^u rie^ 

[0 15 6] 

i 3 N 4 l^tC|S^$ti'rSi0 2 I^S:^Mt-Srt^T*^S^5-m^2 5l«*^lC 
[0 15 7] 

4*- M14 0D7£j&#lCfci:>F- FM4 ®^®$:Se)JSifi^4 A#7£f££*l£ 
[0 15 8] 

(5) 7*JC, l?^f >rv KV-X • KW>/nt^5il*&tS. H 
3 etC^-t^tC, n^■Y*^/MISFETQn©^^at1R«^CfeV^Ty-^«*^ttJf F 

S¥3MMB«5 5r£«£p^**/l/MISFETQp©^jfc««£fcV*T 
y-**tt2fctJtKl'>f bttfl§tS^CD±Si6 fc#>ic, 

[0 15 9] 

til, -Y^^AacJCfcypM^i^/M*! P©^lB0K:n^««S: 



miE#¥ 11-30 7 9599 
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V. K->C*l±10 14 ~10 15 atoms/cm 2 lC^-rsr iltf-f&mT'&Ztf. *MM(D 
^MtCfe^TAs(Z>$iA:c*;i/3r*l±15keV. K-X4ttl0 14 atoms/cm 2 ©^#*^ 

[0 16 0] 

ttfli u -f * y& Amz j: yni^x ;i/fi*gc 1 n ©aEffigp ic P §?*M^ & k - tr > 

tti/'YD — -ffc IC^&BFgjWffl £ tl & o *mM<DT&1&\Z V % T BF z ©^ A:e * 
;V^*ttlOkeV, K-X*ttl0 14 atoms/cm 2 (^^^M$tlSc * fc, P§?*#6 

[0161] 

BUi£©As, BF^^tl^tlCM AgBCtt, >f*>&AlC#?#^#M* 

[0 16 2] 

(6) 03 7 {C^f J:-51C, n^*;i/MISFETQ n, p^-V * ;i/MISFETQ p <£>-£;ft 

112 5©$IHic>f- h«9M7 ^-hfiff^7tt, *HJ6©^»K:fe 

o sio 2 m»cvD^ # vyymmzzvf&mt'ti. j«&tcRiE^<z>ji#4£ 

x.v*y>f\z& »J ^JS3|S#(Z)Si0 2 ffi| £ Rfc^ £ 3 £ iz <fc u bmm. i ^m^-t 

[0 16 3] 

(7) mz *\zm-*&o\z. v- bmm4±<D#$-mmm2 5 zmmmizmn 



5 7 
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[0 16 4] 

( 8 ) !tf«£<Z>fg4 <D^J6a)^tc^S^##:^Il|{^<Z)S?)t^n t. Italic, 
03 9lC^-TJ;^C Xl//<-f>V F«*l£7£j£-f Sfc#>lC, n^-Y*;i/MISFET 
Qn©^fi^lC^VNT^#^M^5 L_hlcmiM^5 g, 2 5 m©-£-;ft 

Ill^4g, &2M®4m<D?:fr?1\%:m?kmm?Z>o dtl <Z)fg 1 M^4 g 
, 5g, 6g, i2li4 m, 5 m, 6 nKD^tl^^HJgCD^^lC^ V%TNB 

EmT'mmL&^z^vKm&mvi&mtitiz* nt^4 g , 5g, 6g® 

86 Ge 0 16 $:10nm<Z)^-e^$i3:-5^i:lC«j: yjg/fcStlS. i2f«4m, 5 
m, 6 mOD^-tl^tltt, g, 5g, 6 g <D*tl?fr<D&mmz5\£M 

m, 5 m, 6 m^^-tl-ftl^GeH^X^^aSrOlCb^f^^^SigHg^X^y-X 

@4±lC^$4lfc^lfR^4 g, f 2ff4 m(3D^tl^tlliBtf«SG>a3 8 Km 
■^<^*4 DrtJCJ^lftStl, flli4g, i2f^4 mfD^-tl^tKDfiUBtt^ 

[0 16 5] 

(9) 14 OlZTjk-t^vlZ. nrv*MlSFErQn<DMf%MmzlS^T-'tt<D3Z. 

JC ffffi*ttfe«£®p3!¥'#ftira 6 H fcJgjfc'T *. 
[0 16 6] 

-■5^ Ftt5 EfcbTf^*lSllIH5 g&tfS2fg^5mlC*<Z>rtgtUC 



5 8 
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> y £ ft n§?*M% £ pM V x 1 P mm Mft iz mWc £ £ r i: iz <fc *J 

©Tr, nM^M^tt^- Ml4±0Xl/^-r^ K«S4 E£ L/T^StlS 
Illi4 gM2M4 mtCfc K-bf>^$tl, d© K~ bf > ^£;ftfcnM 

(DnM^mmftts&fczft&w. 'aiu^— r-y Km® 4 E^j*an, immtc: 

**fc%#?S&{t£*l£©T% JQ 1/^—5^ Km®5 E#j£j& 3*1-5., nM^M#J 

©^Ax^;i/^Ml±50keV, K-X»tt3Xl0 15 atoms/cm 2 (Z)^#^fl|$nSo 
[0 16 7] 

pM©¥##TO«6 Htt, £Cp^*;i/MISFETQ p©7£|&^cJC;i3V*T:nl^ 
-5^y Kit 6 E i: Ut^S 1 6 gifttf&2««6 mic^©Msic 
tf-^S:#oJ;-9iCpM^M^*W^>aAlc J:y F-fcr>^£*U d© K-fcT 

im^c^y;!^- hm««£3£©8USlcJ:y, pM^#»tt^-hm@ 
4±©xM-f7 KSi4Ei:ltM^^lUi4 gM2i«4m 

£*K pS©y-b«l4P«Stl§. 2*>lC> ^lfl^4g, I2H4 

m © * n^n iz % pM^mm-tf k - tf > >r 3 *i ^ ©pm^m^^-i^l $ *i s © t* 

, lK-f9Kli4E^|*3ft, l^#^l|g^6g, ^2li6m©f 

ti^tiic^pM^M^ K-tr ^^^tizKDpM^^^fbStiS^T^ 3i u 

fc#T*£^n-toiC#^fcBF 2 #&M£*U #^ife©7§m&C;}3V^BF 2 ©&A:i: 
* ;i/3r*fcj:40keV, K - X*tt3 X 10 15 atoms/cm 2 ©^#*^^ $ *l£ „ 
[0 16 8] 

nM>p*E^, pMW^©fi£t5cafetJ : tctStt>fbi±RTA^<z)r--;i/T*ff*)4xs„ y 



ffitE#¥ 11-3079599 
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[0169] 

„ -v * ;i/MISFETQ n <Z)^ ^ * ;WgfM^tf> 7 ? "fe -*IStel0 17 ~10 18 ato 
ms/cm 3 nm> ^«@5© K^--^l*10 19 ~10 21 atoms/cm 3 ®^ 5 
-&SgStt50~200nm@^T'^S4xS o n^-V * ;i/MISFETQ n <Dtf- Ml4Ntt 
T=LT)\s>f- h««*3gl?nS!K:|83£S*l. n^-V ^MISFETQ n 
MtC&SCD-e, n^^r*/I/MISFETQ n ttfi^ir */I/«|*<Z>«I«J&tJf»f^3t i R©tt 

*>£>fc£XM6#7£f££*U P^^*;PMISFETQ p^^JEK-T*. v&V*Jl 
MISFETQ p <D* ^ *Jimf£W&<D K^-|g^il0 17 ~10 18 atoms/cm 3 igg, 
@6<Z>7?-fe:/# -a^«10 19 ~10 21 atoms/cm 3 gS> £«S 5 ©S^SS'S te50 
~200imgMT*Jg/*3*X*. P^-V*;i/MISFETQ p<D¥~ h«@4 Ptt^^-T^^ 
- KS«3ST*pa»C|8)£atl, P^^*;i/MISFETQ pfcm®^V*;i/MlC&<5© 

p^-y *;i/misfetq p itMrv^jvm^&wfflj&xfmft&m&TS&itiz&m 

T*«*Hfc & £ i £ T* £ 5 . 
[0 17 0] 

s fe & iz a ? ? r m n v xmx iisio 2 M fcjgjfc-r s ^ £ #«f * u v>„ 

[0171] 

(10) 04 1 tC^f cfc -5 IC, n^^^;i/MISFETQ nOXK-f^ Kti4 E 
±CS"Jt>f F«i8G, ll/^-ff F*i5 E±ICS"Jt>f KM8M, P 
^•V^;i/MISFETQ p (DX-l/^—fv K«@4 EJttCS/U Ktt8G, :n UK 

-^rv KMeEjiics/uiM K«*8M©-en-^*iS:H— SBtxe-e^-rs 

ASCoSiytt-e^iasn*. CoSiygltt, SflU^y KM 4 E, 5E, 6 



6 0 
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©com© k tsmm n n (DM^mm^mm s ti z> „ 

[0 17 2] 

n^*;i/MISFETQnlC£^T. i/WA KS@ 8 G\%3L X/K-^-^y Kti4 

cDfgBft-es/u-F-r Kfts-f -sciiitcj: »j^^$tiscz)-e, s/Uif>r Km* 8 giz 

»Gejb^£:ftfcV^ #(C, I UK-fy Ktt4 E 0^ 1 1^4 g ©Iffitti' U 
-fr-f Fik&mztf- ^MMl -£mt>tiT^Z><DT\ i/WA K«*8GICH:^1 
g©Gei±-^*tiSZlh*^V> 0 $£>IC. S>y-9->f K«* 8MliJCl//<-T- 
*y K«*5 E©Ge£^2;&^Si^J&£;K£:^2Me5 ntf)*J>&< ilfc-gPfcfl 
2M«t5 nOD|gHW^i/'J-9->f K<b^ S r £ ic J: 3 *is<z>t% i/U-^>r K 

«*8MlCteGe#^2;;ri&^ 0 mmiZ, p^-V*;MISFETQ plCfcV^, 5/ U "fr 
A Ktl8GttXl//<-f'y K«*4 E©Ge£#i;^SiT7£/&3*l£:gl2^ 
4 ptf>4>fc< £*>—g|S£m2fg^4 pOD^HWT^U-lf-r Kft-T 5 Z. H IZ£ »J0 
^$tl€>©-e, t/V VA K**8 GlCttGe^^tl>&VN 0 #{C, xl//<-f 

«*4 E0^ii^4 gofflffifttS/U-fr-f Kftcz>|gsic>?f- hM^Temfrftx^ 

SOT. i/WA Km* 8 G{Cli^lfg^4 gCDGete^tlSZlttf&^o £ £> 
tC, i/WJ Km*8MttJ:l/'<— K«I6 EOGe&^jEfc^SiTfJgjfcSft 

ZlillCfc »J7£f& 3*1 Km*8MtC&Ge#-£;i;;txfcV^ 
[0 17 3] 

fcj:e>ic, ^4 i tc& (03 3 %mm iu^-f? Km* 4 e, se, 6e<d 



11-3079599 
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^tl^tl©^2^4 n, 4p, 5n, 6 p \3.-n*m^r=.W&*:mhT V*5# 

v mm 5Ei:i/'jt>f f«h 8 Mnomwrnsn- ^ i^-^y Fms 6Etj/ 

4p, 5n, 6 pCD^-tl^tlli-r^TS/U if-f KftStl*di:^#* bV^ 
[0 17 4] 

(11) i«i£©mi©ii;^<z>^^£^ 

[0 17 5] 

#s^#^m«m?&T*#e>ti-6^icin^.T> mi^-^y f«H4 E<osice-e 

^$ti^miM^4 g©«ff®*^- hfi!IM7T-St)tifc^T->Ui?->f FflsJC 
«fc y 2/U -9->f K*i8G^rtSftSO"e, $/Uif>f K««8 GKIttJ: «Ge 
#-£3:*i*sv*. tot, $/U1f>f K*«8G<z>Sffift&«^3i*S£fc#T?£& 

o 

[0 17 6] 

^niu^-^y Fa: 5 >y^ti5:Mt5/t>f jK-^ h^S/S?:** &flf*.fc4H* 
[0 17 7] 



6 2 
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[0 17 8] 

¥*»tt&5KIBB& £ 2> Z. il # T* £ <5 . 
[0 17 9] 

III3 1C. ^lMt?{C^2<D^$:I^^C#-5^i:^T^S^#^ 
[0 18 0] 
[0181] 

«5tC, fll^rM^3©^<Z)^^<i:=foV^•rtl^lo©^S:# 

r^^-r^^^^aims&^ii^fc-re^ii^-e^So 4#K:*»q§tt, misfet© 
4f-h*«JcflM.fcS/U'iJ->f K««©«ffili&*<J>3i!r$£fcK:J:»K MISFET© 

[0 18 2] 

#3§f8l±. f!6ic, m7HB» 5 fcfcwrtufri o©8NH£# 

S^t^tt, £ lc§g jgX5giJt £ <£M a -& & r i: # T* # & ¥^<fr ifta tSS&©Sg 



6 3 
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[0183] 

>f :/«* ©i/^D— fb&SU, MISFET<Z>^M£§£3|-t£ri:lC<J:y 
[0184] 

[0 18 5] 

-5c 

[0 18 6] 

o 

[0 18 7] 

*1 llC mi Tbmmi O0M^< fc%2JSLt©»*«:IW 

[®i] 

[H2] 

1 ©2&J6©^IRC«*ffl*aMISFET©qMi!HT**. 



|iJS#^ 11-3079599 
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[S3] 

[04] 

[H5] 

[06] 

[07] 

[08] 
[09] 
[01 0] 

i ©*tt©^«K;«*^##jfe*ia»©xeiiTiifH"ea>*. 
[0ii] 

*nW<Dm l ©^©^WKittS^^SliaiSliOXSWfiifHTf 

[01 2] 

l ©*Jfi©^»C«*^l»fl:*«liaJ»©XSWr®HTf 
[013] 

#$§t80>Sfl l ©*llfi©^J»K:««^»«siiaiia»©XSWlifHTf**. 



fflfE4f ¥ 11-3079599 
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[HI 4] 

mi 5] 

[01 6] 
[01 7] 

mi 8] 

[019] 
[02 0] 

[02 1] 

[02 2] 

(a) , (b) , (o , ' (d) , (e> &^-?ti : b$iftW(?>m3 (Dmmnrn 

[023] 
[024] 

*mmv>&4: <Dmm<D&miz&z>3iu'<-'ry \?mmo>mffifr*><D&z iisiGe 

[02 5] 



6 6 
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[02 6] 

mm&<Dx.nmw mx* & s „ 

[02 7] 
[02 8] 
[02 9] 

*$&w<Dm 4 ©^©^ffitc^s ^#^«mi^©x^^® 0T- & & o 

[03 0] 

[03 1] 

[03 2] 

[03 3] 

MISt0T*&£o 
[03 4] 

[03 5] 
[03 6] 
[03 7] 

#$8HI!©fS 5 ©H56©^lC^€>^^«l@Ili!&©xaWT®0T*feSo 



ffi§E#¥ 11-3079599 
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[S3 8] 
[03 9] 
[04 0] 
[04 1] 

i 

ip, in 

2 x^dtttm 

3 ff- bmnm 

4 p, 4 n ff- bnm 

4 p, 4 n, 5 n, 6 p ^2f^ 
4 g, 5 g, 6 g 111^ 
5, 6 

5L, 5H, 6L, 6H 

4 E, 5E, 6E Xl/K-r^ K^ffi 

7 4*- h$JM 

8 G, 8M i/Uif>f FttH 
10,13 

11, 14 mffiJL 

12 ZI>#* h^^ti 

1 5 mm 

Qn, Qp MISFET 



£fJlE#¥ 11-3079599 
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mm 

[01] 




1P,1N ^zJlHBM 

3 <f- bmmm 

4P,4N <?— hMl 

4p,4n 12^ (Si) 
4g (SiGe) 

5,6 y-^mm^iu k i^r >mm 

sl,5h *wi*mm 

6U6H *MWmL 

7 ?-vmm. 
8g,8m pnm 

10.13 arhmm 

11.14 ^>&& 

i2 ^>$tr v-y^cr 
is 



ttil£#¥ 11-307959 
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[0 2] 




[S3] 



(A) 

Qn _ 

SCKCoSh). rtfe%&4N 4p{? g $g>>\ 8G(CoSi2) 



3-\ 








\ "N N 
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[04] 




0.0 ft 05 ft/0 ft/5 0.20 

<7*— hmM^Mfr*><D&£ (Um) 



3 
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[05] 



<?- hmm 4N t 4p 
m2mm an* 

^ 4n,4p ^4g 



Si-Gemmtt 




Si 



/ 



^ 



41.6nm 



Ge 




/ 



10 



21 



10 



20 



19 



10 

10 18 



(cm 3 ) 



0.0 0.05 0.10 0.15 0.20 
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[06] 



4n,4p 



4N,4P ^ 



Si-Gem&tt 




(cm 3 ) 



0.0 0.05 0.10 0.15 0.20 



11-3079599 



ij$;qz 10 — 326 9 73 



<Qn> <Qp> 




6 £BfiE#¥ 11-3079599 
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[0.1 0] 




7 
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[013] 




8 



£ttlE#¥ 11-3079599 
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[015] 




ffi|tE#¥ 11-3079599 
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[01 8] 




ffifE^f 3 ! 2 11-307959 9 



mi 9] 



#5f 10 — 326973 
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